Objective Cognitive-behavioral therapy (CBT) is effective in patients with chronic pain. However, the efficacy of CBT for impaired empathy has not been studied in this population. We investigated the effect of CBT on empathy in patients with chronic pain. Methods Patients with severe chronic pain were recruited. Empathy was assessed before and after CBT using the Interpersonal Reactivity Index (IRI). The patients underwent eight sessions over the course of 1 month conducted. Additional symptoms were assessed using the Short-Form McGill Pain Questionnaire (SF-MPQ), Beck Depression Inventory, Beck Anxiety Inventory, World Health Organization Quality of Life Scale Abbreviated Version, and the Scale for Suicide Ideation. Results A total of 26 participants were included. Pre-CBT pain severity assessed using the SF-MPQ was significantly correlated with the IRI-empathic concern subscale score (p=0.021), and the relationship remained significant after adjusting for sex, age, education level, and marital status. After CBT, the IRI-perspective-taking subscale scores (p=0.004) increased significantly and the IRI-personal distress subscale scores (p=0.013) decreased significantly in all participants. The SF-MPQ scores increased significantly (p=0.021). Conclusion CBT improved empathy in patients with chronic pain independent of its effect on pain, suggesting that CBT is useful for improving interpersonal relationships in patients with chronic pain.
INTRODUCTION
Chronic pain is one of the most common health complaints and a significant risk to quality of life across age groups. In 2011, an estimated 100 million adults in the United States experienced chronic pain. 1 Furthermore, a European study found that approximately 20 percent of the population complained of chronic pain in 2006. 2 A recent study conducted in South Korea found that 87.7% of females and 63.8% of males over the age of 60 years suffered from chronic pain. 3 The direct and indirect costs of chronic pain are substantial. In Ireland in 2008, the total cost associated with pain was estimatPrint ISSN 1738-3684 / On-line ISSN 1976-3026 OPEN ACCESS ed to be €5. 3 billion (~3% of the GDP), 4 while in the United States the estimated annual national cost of chronic pain was $560-635 billion in 2010. 5 Collectively, pain places an enormous burden on the public health system and society; thus, active pain management strategies are of critical importance.
The International Association for the Study of Pain 6 defines pain as an unpleasant sensory or emotional experience associated with actual or potential tissue damage or described in terms of such damage. Chronic pain is distinguished from acute pain by duration: pain lasting longer than 3 months is classified as chronic pain. 7 Alternatively, chronic pain has been defined as lasting pain or pain that is inappropriately severe after recovery from tissue injury. 8 Pain is a subjective experience that may be affected by emotion; thus, chronic pain may have an impact on a patient's mental health as well as his or her physical illness. Previous studies [9] [10] [11] [12] [13] [14] [15] [16] [17] found that chronic pain could be caused by psychiatric conditions such as depression, anxiety disorder, and cognitive decline as well as sleep disorders, occupational difficulties, interpersonal distress, and a decrease in daily activity. Furthermore, chronic pain is asso-
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Man-Kyu Song 1 ciated with suicidal ideation and attempts, chronic fatigue, side effects caused by narcotic analgesics, opioid dependency, and economic difficulties. [18] [19] [20] [21] Recent studies showing that the emotional as well as the physical aspects of pain have an impact on aggravation and persistence 22 have highlighted the need for health professionals such as psychologists, social workers, and physical therapists to participate in pain management. 23, 24 Patients with chronic pain often reduce their daily activities and social interactions because of discomfort caused by pain, and they may become socially withdrawn. 25, 26 Recent studies have shown that chronic pain patients lack empathy, 27 and that social emotion is impaired in patients with complex regional pain syndrome (CRPS). 28 Empathy is the capacity to understand what another being is experiencing from within that being's frame of reference. Empathy has cognitive and affective components. The cognitive component involves understanding another person's perspective, and the affective component is an emotional response to another person' s emotional state. 29 Empathy is thought to play a central role in social interaction and interpersonal engagement as a fundamental component of social behavior. 30 Because a lack of empathy is related to poor social functioning, 31 increasing empathy in patients with chronic pain is central to improving their interpersonal relationships and quality of life. A previous study reported that improving emotional awareness in patients with chronic pain via cognitive-behavioral therapy (CBT) may in turn help improve their emotional empathic abilities, their regulation of the affective dimension of pain, and the overall quality of their social lives. Furthermore, effort-directed cognitive empathic abilities may help patients take greater control of their lives. 27 CBT is a form of psychotherapy that has recently been used for patients with chronic pain. Several studies have reported that CBT improves pain and related problems, whether administered alone or in combination with medical treatment. Pain is affected by individual cognition as well as tissue injury, and the core premise of the therapy holds that maladaptive cognition contributes to the maintenance of emotional distress and behavioral problems. 32 Previous studies have shown that CBT is effective for treating depression, anxiety, stress, and chronic pain. [33] [34] [35] [36] [37] Additionally, CBT has been reported to improve quality of life and activities of daily living, chronic headache, facial pain, arthralgia, and fibromyalgia. [38] [39] [40] [41] [42] CBT focuses on reducing pain and distress by modifying physical sensations, catastrophic thinking, and maladaptive behaviors. 36 To our knowledge, no study has investigated the effectiveness of CBT in increasing empathy in chronic pain patients. Thus, we assessed the level of empathy and various psychiatric symptoms in patients with chronic pain before and after CBT.
METHODS
Subjects
We recruited 32 patients with severe chronic pain from the Seoul National University Hospital Psychiatric Pain Clinic: the majority were diagnosed with Complex Regional Pain Syndrome (CRPS, n=14), and 8 with fibromyalgia, 6 with back pain, and 4 with headache. Severe pain was defined as a score greater than 7 on a 1-10 visual analogue scale (VAS). All participants were 19-65 years old and suffered from chronic pain lasting at least 3 months. None of the participants had an acute illness that may have affected their pain or psychiatric symptoms. Information concerning education level, occupation, and marital status were obtained. Of the 32 patients, 6 dropped out of CBT; thus, data from 26 patients (14 CRPS, 6 with fibromyalgia, 3 with back pain, and 3 with headache) who completed CBT and self-report questionnaires before and after CBT were included in the analysis. Twenty-three patients (88.5%) had comorbid psychiatric disorders, including a depressive disorder (n=20), or anxiety disorder (n=3). The patients received routine care throughout the study. The study protocol was approved by the Seoul National University Hospital Institutional Review Board (Seoul, Korea, H-1707-023-867), and all participants provided informed consent before the study. All medical records were treated anonymously.
CBT
The patients received group CBT twice a week for a total of eight sessions during the 1-month study period. The details of the 8 sessions are given in Table 1 . Groups were usually composed of 5 or 6 patients. Interventions were delivered by an experienced psychiatrist. We used mindfulness-based CBT, which has been found to reduce self-reported pain and painrelated behaviors in patients with chronic pain. 43 The format of the sessions included a review of the previous session, introduction of new principles, review of the new content, and homework.
Interpersonal Reactivity Index (IRI)
The IRI was used to measure multiple dimensions of empathy. The IRI is a 28-item self-report multidimensional scale that measures cognitive and emotional dimensions of empathy. The scale consists of four seven-item subscales, each tapping into an aspect of the global concept of empathy in which perspective taking (PT) and fantasy scale (FS) represent the cognitive dimension and empathic concern (EC) and personal distress (PD) represent the emotional dimension. The total scores for each subscale range from 0 to 28. PT assesses the tendency to take the psychological point of view of others. The FS measures the tendency to get caught up in fictional stories and imagine the feelings and actions of fictitious characters in books, movies, and plays. EC assesses sympathy and concern for others. PD measures feelings of personal anxiety and unease intense interpersonal settings. 31 The IRI is not intended to measure overall empathy, so each subscale should be used separately. It is instead intended to be used as a continuous measure of empathy-related dimensions, rather than to provide a categorical measure such as "high empathy" or "low empathy". 44 The Korean version of the IRI has been validated. 
Short-Form McGill Pain Questionnaire (SF-MPQ)
Pain intensity was assessed using the SF-MPQ, a widely used short version of the MPQ. 46 The main component of the SF-MPQ consists of 15 descriptors (11 sensory and 4 affective), which are rated on an intensity scale from 0 (none) to 3 (severe). And the SF-MPQ includes a VAS and the Present Pain Intensity (PPI) index from the standard MPQ. 47 The PPI is reported as a number ranging from 1 (mild) to 5 (excruciating). The Korean version of the SF-MPQ has been shown to be cross-culturally equivalent to the original questionnaire with demonstrated reliability and validity. 48 In this study, the sum of the 15 descriptors was used to measure pain intensity.
Other psychological tests
Psychological symptoms before and after CBT were assessed using several scales. The Beck Depression and Anxiety Inventories (BDI and BAI, respectively) were used to evaluate depressive and anxiety symptoms, 49 ,50 quality of life was assessed using the World Health Organization Quality of Life Scale Abbreviated Version (WHOQOL-BREF), 51 and suicidal ideation was assessed using the Scale for Suicidal Ideation (SSI).
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Statistical analysis
The Statistical Package for the Social Sciences version 22.0 (IBM Corp., Armonk, NY, USA) was used to conduct the statistical tests. Demographic factors such as age, occupational status, marital status, and education level were compared according to sex using chi-square and independent t-tests. Pearson's correlation analysis was used to assess the pre-CBT associations among the SF-MPQ and IRI subscale scores. Furthermore, a partial correlation analysis was performed to assess the relationship between the SF-MPQ and IRI subscale scores, controlling for sex, age, educational level, occupation, and marital status. Pre-and post-CBT scores on the SF-MPQ, IRI, BDI, BAI, SSI, and WHOQOL were compared using paired t-tests; p-values<0.05 were deemed to indicate statistical significance.
RESULTS
A total of 26 (12 male and 14 female) participants completed the study. The mean age was 45.12±6.50 years (males, 42.50± 3.40 years; females, 47.36±7.72 years; p=0.055). We found no significant differences between the sexes in age, education level, occupational status, or marital status. The subjects' demographic data, BDI, BAI, SSI, and WHOQOL-BREF scores are shown in Table 2 .
The pre-CBT SF-MPQ pain severity score was significantly negatively correlated with the IRI-EC (r=-0.451, p=0.021), but not the other subscales. IRI-PT showed a tendency to decrease as the SF-MPQ score increased, and IRI-PD tended to increase as the severity of pain increased (Figure 1 ). The partial correlation controlling for sex, age, education level, occupational status, and marital status revealed a significant negative correlation between SF-MPQ and IRI-EC (r=-0.351, p=0.019).
The pre-and post-CBT scores for the IRI, SF-MPQ are shown in Figure 2 . The pre-post-CBT comparison revealed that the IRI-PT score was significantly increased (p=0.004) while the IRI-PD score was significantly decreased (p=0.013) after CBT. The SF-MPQ score was significantly higher (p=0.021) after CBT, indicating that the therapy was associated with an increase in pain severity. The BDI, BAI, SSI, and WHOQOL-BREF scores were 34 
DISCUSSION
To our knowledge, our study is the first to investigate the effect of CBT on empathy in patients with chronic pain. We found that CBT increased empathy independent of its effect on pain. This finding is particularly significant in light of the fact that our patients experienced severe pain with scores greater than 7 on the VAS and indicates that CBT may be useful for improving interpersonal relationships and social interactions in chronic pain patients.
The IRI-PT score increased after CBT although the pain severity was not reduced. PT is the tendency to take the psychological point of view of others and is the core element of empathy. PT is related to concepts such as acceptance, nonstriving, and letting go, which are the attitudinal foundations of mindfulness practice. 53 Kabat-Zinn said "We often waste energy denying. This actually prevents positive change from occurring, and it is important that we come around to a willingness to see things as they are. We are much more likely to know what to do and have the inner conviction to act when we have a clear picture of what is happening. " 54 Our findings suggest that CBT fostered the acceptance of pain and increased empathy in the patients. Individuals commonly try to fight pain; however, the struggle often aggravates the pain. Rather than denying pain or giving in to it, mindfulness focuses on the awareness and acceptance of pain. Patients are taught to be aware of pain and observe it calmly and closely. The acceptance of pain weakens its effect, and patients realize that they can control their pain themselves. Previous studies have found that the IRI-PT score was significantly associated with the length of 55 and satisfaction 56 with relationships among couples. Because PT involves understanding another's point of view, an increase in PT is associated with improvement in interpersonal interactions. Thus, we believe that by increasing the IRI-PT score, CBT will help improve the interpersonal relationships of patients with chronic pain.
The IRI-PD score decreased after CBT in our study. The IRI-PD assesses self-oriented subjective anxiety when experiencing others in distress. Higher PD scores indicate greater individual distress, 57 which may be caused by chronic pain. 58 Thus, patients with chronic pain may not feel only individual distress but also others' negative experiences more negatively. 27 Several studies have shown that PD is related to negative emotionality and poorly regulated emotions, 59 which affect interpersonal relationships in chronic pain patients. In a functional magnetic resonance imaging study, Moriguchi et al. 60 found a positive correlation between the IRI-PD score and blood oxygen level-dependent activity in the right temporal pole, which is associated with social behavior and function. 61 Moreover, previous studies have shown a positive correlation between the severity of depression and IRI-PD scores, 62 and that patients with CRPS had higher IRI-PD scores than healthy controls. 27 PD and individual quality of life are inversely interrelated, 27 which explains why higher PD scores are associated with poor interpersonal relationships. Thus, the fact that the IRI-PD score decreased after CBT suggests that the treatment had a positive effect on social function and individual quality of life in our patients.
Our finding that pain severity was increased after CBT is contrary to previous studies showing that CBT decreased pain severity in patients with chronic pain. 38, 40, 42, 63 The principles of mindfulness may account for this disparity. In mindfulnessbased CBT, the initial step in controlling pain is to focus on awareness of the pain and the emotions around it; thus, it may be that our finding reflects a temporary increase in pain severity. Nevertheless, we found that CBT increased empathy in patients with chronic pain. CBT has been used to treat pain, depression, and anxiety in patients with chronic pain; however, our findings suggest that the therapy may be useful for increasing empathy and improving social interactions in this population, particularly if offered early in the therapeutic course.
As mentioned previously, CBT is effective for treating depression and anxiety, and for improving quality of life. However, we found no significant change in the BDI, BAI, SSI, or WHOQOL-BREF scores. The reason for these results is because all participants had severe pain (a VAS score of over 7), and depression was more serious than in typical patients with chronic pain. The mean BDI score was 34.5, which reflected a higher degree of depression in this study than in those reported previously (15) (16) (17) (18) (19) (20) (21) (22) . 64, 65 CBT was conducted for patients with chronic pain over 4 weeks for a total of 8 hours, while the mean treatment duration was 6.74 weeks and the median number of hours of treatment was 16 in a review article. 33 The subjects in our study suffered from severe pain, so 1 month of CBT was insufficient to have an effect on depression, anxiety, or quality of life in these patients. To our knowledge, no study has investigated the relationship between CBT duration and psychological symptoms. Further investigations regarding this are needed in the future. Our study, which shows for the first time that CBT increased empathy in patients with chronic pain, makes a significant contribution to the literature. Nevertheless, it has several limitations. First, our sample size was small, which may have resulted in selection bias. Second, we did not compare chronic pain patients with normal controls; thus, we were not able to determine whether the changes in empathy were quantitatively meaningful in relation to a healthy population. CBT promotes well-being and relieves perceived stress but, to date, no study has investigated the effect of empathy in a healthy group. Thus, it seems necessary to study the effect of CBT on empathy in patients with chronic pain and a healthy group. 66 Third, the duration of our study, which included eight therapy sessions over the course of 1 month, was relatively short. Longitudinal investigations are necessary to evaluate the long-term effects of CBT on empathy in this population. Finally, we did not take into account the possible effects of medication. Future investigations in larger populations that include control subjects and consider several variables that may affect the results of CBT are warranted.
In conclusion, our investigation of the effect of CBT on empathy in patients with chronic pain showed that CBT increased IRI-PT scores and decreased IRI-PD scores independent of its effect on pain. These findings suggest that CBT is useful for improving interpersonal relationships and should be considered for patients with chronic pain. We recommend that clinicians consider the affective aspect of empathy in chronic pain patients, as it may be helpful in understanding the emotional distress and social difficulties that accompany chronic pain.
